We describe the successful treatment of Moraxella osloensis bacteremia in a 2-year-old boy who presented with fever, petechial rash, and exacerbation of reactive airway disease. We also review the 12 cases previously reported in the literature.
sophils); hemoglobin level, 12.4 g/dL; and platelet count, 363,000/mm 3 . The prothrombin and partial thromboplastin times were normal. Specimens of tonsillar exudate, urine, and blood were obtained for culture. Nasopharyngeal washings were sent for viral detection by immunofluorescence. No additional virological studies were performed.
The patient received albuterol, ipratropium bromide, prednisolone, and cefotaxime in the emergency department. Antigens of influenza A and B viruses; parainfluenza virus types 1, 2, and 3; adenovirus; and respiratory syncytial virus were not detected in nasopharyngeal washings by immunofluorescence. The throat culture was negative for group A b-hemolytic streptococcus. The urine was sterile. The patient recovered uneventfully from his exacerbation of reactive airway disease. Defervescence occurred 8 h after admission, and he remained afebrile and clinically well appearing for the remainder of his hospital course. There was no progression of petechiae. Antimicrobial therapy was changed to iv cefuroxime when M. osloensis susceptible to penicillin, cephalosporins, aminoglycosides, and trimethoprim-sulfamethoxazole was isolated at 36 h from the initial blood culture. A repeated culture of blood obtained before administration of cefuroxime was sterile. The patient was discharged on hospital day 6 to complete a 10-day course of trimethoprim-sulfamethoxazole therapy.
Discussion
The genus Moraxella consists of aerobic, oxidase-positive, gram-negative coccobacilli. Bacteria of the species Moraxella catarrhalis are common inhabitants of the upper respiratory tract and have been implicated as etiologic agents of otitis media, sinusitis, and pneumonia [1] . The species M. osloensis was proposed in 1967 to distinguish a subset of organisms that had formerly been classified as Moraxella nonliquefaciens. The natural habitat of the species M. osloensis and the clinical significance of infections due to this organism are less well studied. The organism has been isolated from environmental sources in the hospital, including anesthetic agents [2] and sink traps [3] , suggesting that it may be capable of spreading to patients from the inanimate environment. From 1953 through 1980 the Centers for Disease Control and Prevention (Atlanta, GA) received M. osloensis has also been isolated from the nasopharynx of healthy adults [5] and, occasionally, from outpatients complaining of various ear, nose, and throat problems [6] . However, individual reports of infection due to M. osloensis are rare. Twelve documented cases of invasive M. osloensis infection have been reported in the literature (table 1) [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] .
Infections caused by M. osloensis include endocarditis, meningitis, osteomyelitis, septic arthritis, vaginitis, and bacteremia. Isolated M. osloensis bacteremia is an uncommon clinical finding. Butzler et al. [9] described the only previously reported case of pediatric M. osloensis bacteremia in a child who also presented with stomatitis and impetigo with necrotic skin lesions. The 3 other cases of bacteremia reported in the literature occurred in adult patients. These cases included M. osloensis bacteremia in a patient who presented with cutaneous lesions and symptoms of arthritis and urethritis [14] , endocarditis in a patient with a porcine aortic valve who subsequently died of complications related to aortic perforation [17] , and central venous catheter infection in an elderly woman receiving chronic parenteral nutrition [18] .
Our patient with M. osloensis bacteremia is different from previously described patients with M. osloensis bacteremia because he was a previously healthy child without an obvious focus of infection. He presented with wheezing, fever, pharyngitis, and a petechial rash, prompting admission to the hospital for treatment of his asthmatic exacerbation, as well as for suspected bacteremia. He rapidly recovered and had no sequelae. Although a concurrent viral infection was not identified by testing, it is possible that this patient had an antecedent viral upper respiratory tract infection that caused some of his symptoms and predisposed him to become bacteremic.
Six of the 12 patients with M. osloensis infections described in the literature, including 2 of the 4 with bacteremia whose cases are discussed above, had underlying conditions predisposing them to infection. These conditions included complement deficiency or a CSF shunt in patients with meningitis [12] , decubitus ulcers in a paraplegic with subsequent osteomyelitis [13] , and alcoholism in a patient with peritonitis and accompanying Neisseria meningitidis bacteremia [15] . In a recent review of pediatric cases of bacteremia due to M. catarrhalis, 9 patients (41%) had underlying predisposing conditions including prematurity, malignancy, or immune deficiency [19] ; in contrast to the current review in which there were no fatalities directly attributable to M. osloensis bacteremia, 6 (27%) of 22 pediatric patients with M. catarrhalis bacteremia died.
The appropriate treatment of infections due to M. osloensis has not been studied. Most isolates reported in the literature have been susceptible to the penicillins, cephalosporins, and aminoglycosides. However, strains of M. osloensis resistant to penicillin (MIC, 6.25 mg/mL) have been isolated [7] . The prognosis for patients with M. osloensis infections is generally good. Although it appears that infections due to M. osloensis cause varying degrees of illness, to our knowledge, there have been no reported fatalities directly attributable to infection with this organism.
In summary, M. osloensis is a gram-negative coccobacillus with potential to cause serious systemic disease. Further studies are required to determine the epidemiology, risk factors, and appropriate treatment of infections due to M. osloensis.
